Neuronal gp130 expression is crucial to prevent neuronal loss, hyperinflammation, and lethal course of murine Toxoplasma encephalitis.
The obligate intracellular parasite Toxoplasma gondii infects and persists within neurons of approximately one-third of the human population. Intracerebral control of T. gondii largely depends on interferon (IFN)-γ-producing T cells, which induce antiparasitic effector mechanisms in infected cells, as well as immunosuppressive cytokines, which prevent immunopathology. To gain further insight into the role of neurons in Toxoplasma encephalitis (TE), we generated C57BL/6 synapsin-I (Syn)-Cre gp130(fl/fl) mice, which lack gp130, the signal-transducing receptor for the IL-6 family of cytokines, in their neurons. On infection with T. gondii, Syn-Cre gp130(fl/fl) mice failed to control T. gondii infection and died of necrotizing TE before day 77. In contrast, gp130(fl/fl) control mice efficiently restricted parasite replication and survived the infection. TE in Syn-Cre gp130(fl/fl) mice was characterized by a hyperinflammatory immune response with increased numbers of IL-17- and IFN-γ-producing CD4 and CD8 T cells but reduced intracerebral production of immunosuppressive transforming growth factor (TGF)-β and IL-27. Additional in vitro experiments found that IL-6 stimulation of neurons induced gp130-dependent TGF-β1, TGF-β2, and IL-27 production. Importantly, gp130 expression and stimulation with IL-6 cytokine family members also reduced death and apoptosis of infected cultured neurons. Correspondingly, TE in Syn-Cre gp130(fl/fl) but not gp130(fl/fl) mice was characterized by progressive neuronal loss. Collectively, these findings indicate a crucial protective function of gp130-expressing neurons in a model of chronic encephalitis.